Economists have no such luxury when testing economic laws. They cannot perform the controlled experiments of chemists or biologists because they cannot easily control other important factors. Like astronomers or meteorologists, they generally must be content largely to observe.
In my own travels, I have often found similar skepticism. However, such skeptiIn my own travels, I have often found similar skepticism. However, such skepticism has become more muted in recent decades as experimental methods have cism has become more muted in recent decades as experimental methods have found a foothold in economics. In fact, complications that are diffi cult to underfound a foothold in economics. In fact, complications that are diffi cult to understand or control represent a key reason to conduct a fi eld experiment rather than stand or control represent a key reason to conduct a fi eld experiment rather than a reason for skepticism. This is because fi eld experiments use randomization as an a reason for skepticism. This is because fi eld experiments use randomization as an instrumental variable, balancing the unobserved variables across the treated and instrumental variable, balancing the unobserved variables across the treated and control states. control states.
In this introduction to the symposium, I fi rst offer an overview of the spectrum In this introduction to the symposium, I fi rst offer an overview of the spectrum of experimental methods in economics, from laboratory experiments to the fi eld of experimental methods in economics, from laboratory experiments to the fi eld experiments that are the subject of this symposium. I then offer some thoughts experiments that are the subject of this symposium. I then offer some thoughts about the potential gains from doing economic research using fi eld experiments about the potential gains from doing economic research using fi eld experiments and my own mental checklist of 14 steps to improve the chances of carrying out an and my own mental checklist of 14 steps to improve the chances of carrying out an economics fi eld experiment successfully. economics fi eld experiment successfully.
The Spectrum of Experimentation in Economics The Spectrum of Experimentation in Economics
Within economics, much experimental research has taken the form of laboWithin economics, much experimental research has taken the form of laboratory experiments in which student volunteers gather in a research lab to make ratory experiments in which student volunteers gather in a research lab to make decisions. This work draws on the legacy of Vernon Smith, who shared the 2002 Nobel decisions. This work draws on the legacy of Vernon Smith, who shared the 2002 Nobel Prize in economics for, in the words of the Nobel committee, "having established Prize in economics for, in the words of the Nobel committee, "having established laboratory experiments as a tool in empirical economic analysis, especially in the laboratory experiments as a tool in empirical economic analysis, especially in the study of alternative market mechanisms" (Nobelprize.org, 2011) . Work using labostudy of alternative market mechanisms" (Nobelprize.org, 2011) . Work using laboratory experiments has offered a variety of insights. For example, Smith's research ratory experiments has offered a variety of insights. For example, Smith's research illustrated the robustness of market mechanisms in reaching an equilibrium price, illustrated the robustness of market mechanisms in reaching an equilibrium price, showed the effect of institutions on allocations, and explored the formation and showed the effect of institutions on allocations, and explored the formation and dissolution of asset bubbles in markets, among other lessons. dissolution of asset bubbles in markets, among other lessons.
However, results in laboratory economics are inevitably subject to questions However, results in laboratory economics are inevitably subject to questions over the extent to which they generalize to non-laboratory settings. One concern over the extent to which they generalize to non-laboratory settings. One concern is that such experiments are often done with college students as subjects. During is that such experiments are often done with college students as subjects. During my time in [2002] [2003] at the Council of Economic Advisers, as I was urging my my time in [2002] [2003] at the Council of Economic Advisers, as I was urging my colleagues to take account of certain laboratory experimental results in our revicolleagues to take account of certain laboratory experimental results in our revisions of the Federal Benefi t/Cost Guidelines, an offi cial from the White House sions of the Federal Benefi t/Cost Guidelines, an offi cial from the White House responded with some phrases that have been etched in my mind ever since: "even responded with some phrases that have been etched in my mind ever since: "even though these results appear prevalent, they are suspiciously drawn . . . by methods though these results appear prevalent, they are suspiciously drawn . . . by methods similar to scientifi c numerology . . . because of students . . . who are not similar to scientifi c numerology . . . because of students . . . who are not real people." people."
A natural response to this concern is the "artefactual fi eld experiment," which A natural response to this concern is the "artefactual fi eld experiment," which mimics a lab experiment except that it uses "nonstandard" subjects, in the sense that mimics a lab experiment except that it uses "nonstandard" subjects, in the sense that the subjects are not students, but participants drawn from the market of interest. the subjects are not students, but participants drawn from the market of interest.
Drawing from the Drawing from the Oxford English Dictionary, Glenn Harrison and I (2004) adopted , Glenn Harrison and I (2004) adopted the term "artefactual" to denote such studies-meaning that they are an empirical the term "artefactual" to denote such studies-meaning that they are an empirical approach created by the experimenter that is artifi cial or synthetic in certain approach created by the experimenter that is artifi cial or synthetic in certain dimensions. dimensions.
1 1 In the past decade, artefactual fi eld experiments have been fruitfully In the past decade, artefactual fi eld experiments have been fruitfully used in fi nancial applications, public economics, environmental economics, and used in fi nancial applications, public economics, environmental economics, and industrial organization, and to test predictions of game theory. In my own work, I industrial organization, and to test predictions of game theory. In my own work, I have invited participants as varied as chief executive offi cers, farmers, traders from have invited participants as varied as chief executive offi cers, farmers, traders from the Chicago Board of Trade and other trading outfi ts, as well as politicians into the Chicago Board of Trade and other trading outfi ts, as well as politicians into the laboratory for experiments. Similar work has been done more recently within the laboratory for experiments. Similar work has been done more recently within development economics, where scholars have taken the laboratory tools to the development economics, where scholars have taken the laboratory tools to the fi eld and examined behavior in a controlled setting. For instance, Henrich et al. fi eld and examined behavior in a controlled setting. For instance, Henrich et al. (2005) looked at ultimatum games and dictator games in 15 different countries; (2005) looked at ultimatum games and dictator games in 15 different countries; Cardenas (2004) used a game that involved paying for common goods in dozens Cardenas (2004) used a game that involved paying for common goods in dozens of rural communities in Colombia; and Carpenter, Daniere, and Takahashi (2004) of rural communities in Colombia; and Carpenter, Daniere, and Takahashi (2004) generated data from a game that involves making contributions to a public good generated data from a game that involves making contributions to a public good in Vietnam and Thailand. in Vietnam and Thailand.
Of course, a plausible concern about laboratory experiments in economics, Of course, a plausible concern about laboratory experiments in economics, whether the participants are students or others, is the extent to which the results whether the participants are students or others, is the extent to which the results are infl uenced by the laboratory setting. A "framed fi eld experiment" resolves such are infl uenced by the laboratory setting. A "framed fi eld experiment" resolves such issues by conducting a structured experiment in the natural environment of the issues by conducting a structured experiment in the natural environment of the subject rather than in the laboratory. Glenn Harrison and I denoted it "framed" subject rather than in the laboratory. Glenn Harrison and I denoted it "framed" because the research experiment is framed in the fi eld context of the commodity, because the research experiment is framed in the fi eld context of the commodity, task, stakes, or information set of the subjects. Social experiments are a type of task, stakes, or information set of the subjects. Social experiments are a type of framed fi eld experiment in that subjects are aware that they are taking part in an framed fi eld experiment in that subjects are aware that they are taking part in an experiment and in many cases understand that their experience is for research experiment and in many cases understand that their experience is for research purposes. In Europe, early social experiments included electricity pricing schemes purposes. In Europe, early social experiments included electricity pricing schemes in Great Britain in the late 1960s. in Great Britain in the late 1960s.
The fi rst wave of social experiments in the United States began in earnest in The fi rst wave of social experiments in the United States began in earnest in the late 1960s and included government agencies' attempts to evaluate programs the late 1960s and included government agencies' attempts to evaluate programs by deliberate variations in policies (Hausman and Wise, 1985) . Other prominent by deliberate variations in policies (Hausman and Wise, 1985) . Other prominent social experiments include the negative income tax experiments done in four main social experiments include the negative income tax experiments done in four main groups across the United States in the 1970s, which looked at how labor supply groups across the United States in the 1970s, which looked at how labor supply responded to a gradual phase-out of welfare benefi ts; the RAND health insurance responded to a gradual phase-out of welfare benefi ts; the RAND health insurance experiments in the 1970s, which examined how households responded to different experiments in the 1970s, which examined how households responded to different levels of copayments and deductibles in their health insurance; the experiments levels of copayments and deductibles in their health insurance; the experiments with work requirements for welfare recipients in the 1980s and early 1990s; and the with work requirements for welfare recipients in the 1980s and early 1990s; and the Moving to Opportunity experiment in the 1990s and 2000s, in which some welfare Moving to Opportunity experiment in the 1990s and 2000s, in which some welfare recipients were given the option of moving to nonpoverty neighborhoods. These recipients were given the option of moving to nonpoverty neighborhoods. These experiments have had an important infl uence on policy and have generated much experiments have had an important infl uence on policy and have generated much academic debate. academic debate.
Framed fi eld experiments have also been used in smaller-scale settings. Peter Framed fi eld experiments have also been used in smaller-scale settings. Peter Bohm (1972) was an early experimenter to depart from traditional laboratory Bohm (1972) was an early experimenter to depart from traditional laboratory economics methods with an experiment on the willingness to pay for a public economics methods with an experiment on the willingness to pay for a public good-in this case, a highly anticipated new television show that was being broadgood-in this case, a highly anticipated new television show that was being broadcast on Sweden's one television station in 1969. While Bohm's work touched off cast on Sweden's one television station in 1969. While Bohm's work touched off an interesting stream of research within environmental and resource economics, an interesting stream of research within environmental and resource economics, for reasons I cannot guess, the broader economics literature did not quickly follow for reasons I cannot guess, the broader economics literature did not quickly follow Bohm's lead to pursue research outside of the typical lab experiment. Bohm's lead to pursue research outside of the typical lab experiment.
More recent examples of framed fi eld experiments within economics include More recent examples of framed fi eld experiments within economics include my study with Jason Shogren exploring the effi cacy of the contingent valuation my study with Jason Shogren exploring the effi cacy of the contingent valuation method to estimate economic values of nonmarketed goods and services (List method to estimate economic values of nonmarketed goods and services (List and Shogren, 1998) ; Lucking-Reiley's (1999) study testing theoretical predictions and Shogren, 1998); Lucking-Reiley's (1999) study testing theoretical predictions concerning various auction formats; and Fryer's (2010) study of students' responses concerning various auction formats; and Fryer's (2010) study of students' responses to an experiment offering some of them fi nancial incentives for good academic to an experiment offering some of them fi nancial incentives for good academic performance. More recently, the wave of fi eld experiments or "randomized control performance. More recently, the wave of fi eld experiments or "randomized control trials" executed in developing countries are often framed fi eld experiments, which trials" executed in developing countries are often framed fi eld experiments, which typically are geared toward advancing policy (for example, Kremer, Miguel, and typically are geared toward advancing policy (for example, Kremer, Miguel, and Thornton, 2009; Dufl o, Dupas, Kremer, and Sinei, 2006) . Thornton, 2009; Dufl o, Dupas, Kremer, and Sinei, 2006) .
Of course, a plausible concern is that when subjects know they are participating Of course, a plausible concern is that when subjects know they are participating in an experiment, whether as part of an experimental group or as part of a control in an experiment, whether as part of an experimental group or as part of a control group, they may react to that knowledge in a way that leads to bias in the results. A group, they may react to that knowledge in a way that leads to bias in the results. A "natural fi eld experiment" occurs in the environment where the subjects are natu-"natural fi eld experiment" occurs in the environment where the subjects are naturally undertaking certain tasks, and where the subjects rally undertaking certain tasks, and where the subjects do not know that they are that they are participants in an experiment. Such an experiment combines the most attractive participants in an experiment. Such an experiment combines the most attractive elements of the experimental method and naturally occurring data: randomization elements of the experimental method and naturally occurring data: randomization and realism. and realism.
By combining randomization and realism in this manner, natural fi eld experiBy combining randomization and realism in this manner, natural fi eld experiments provide a different parameter estimate than do laboratory, artefactual, and ments provide a different parameter estimate than do laboratory, artefactual, and framed fi eld experiments. One possible source of bias in these other experimental framed fi eld experiments. One possible source of bias in these other experimental approaches is that generally the subjects who choose to participate in the experiapproaches is that generally the subjects who choose to participate in the experiment are those who expect to gain the most (perhaps because they believe they are ment are those who expect to gain the most (perhaps because they believe they are likely to get good results from the treatment). As a result, the estimated causal effect likely to get good results from the treatment). As a result, the estimated causal effect from these other experimental types, while valid, might not generalize to the target from these other experimental types, while valid, might not generalize to the target population of interest-which of course includes the subpopulation (often the population of interest-which of course includes the subpopulation (often the majority) that did majority) that did not volunteer for the experiment when offered the opportunity.
volunteer for the experiment when offered the opportunity. Natural fi eld experiments address this problem. Because subjects do not make Natural fi eld experiments address this problem. Because subjects do not make a choice about whether they will participate, the treatment effect obtained from a choice about whether they will participate, the treatment effect obtained from natural fi eld experiments is, in the best-case scenario, an estimate that is both causal natural fi eld experiments is, in the best-case scenario, an estimate that is both causal and broadly generalizable (in Al-Ubaydli and List, 2011, my coauthor and I offer a and broadly generalizable (in Al-Ubaydli and List, 2011, my coauthor and I offer a formal treatment). Put simply, since participants in the natural fi eld experiment formal treatment). Put simply, since participants in the natural fi eld experiment are a representative, randomly chosen, non-self-selected subset of the treatment are a representative, randomly chosen, non-self-selected subset of the treatment population of interest, the causal effect obtained from this type of experiment is population of interest, the causal effect obtained from this type of experiment is the average causal effect for the full population-not for a nonrandom subset that the average causal effect for the full population-not for a nonrandom subset that choose to participate. choose to participate.
Natural fi eld experiments have recently been used to answer a wide range of Natural fi eld experiments have recently been used to answer a wide range of questions in economics. By now, natural fi eld experiments have touched nearly every questions in economics. By now, natural fi eld experiments have touched nearly every subfi eld of economics. Papers in this symposium reveal how they have affected our subfi eld of economics. Papers in this symposium reveal how they have affected our understanding of theories in labor economics as well as in industrial economics. In understanding of theories in labor economics as well as in industrial economics. In List (2006a) , I review a broader set of my own natural fi eld experiments that have: List (2006a) , I review a broader set of my own natural fi eld experiments that have: 1) explored the economics of charity, 2) extended Vernon Smith's seminal work to 1) explored the economics of charity, 2) extended Vernon Smith's seminal work to explore market mechanisms in the fi eld, 3) measured preferences to advance our explore market mechanisms in the fi eld, 3) measured preferences to advance our knowledge of issues ranging from benefi t-cost analysis to why people discriminate knowledge of issues ranging from benefi t-cost analysis to why people discriminate in markets, and 4) provided a means to test the implications of behavioral and in markets, and 4) provided a means to test the implications of behavioral and neoclassical theories. neoclassical theories.
Natural fi eld experiments have addressed many other areas as well. More Natural fi eld experiments have addressed many other areas as well. More recent examples of clever natural fi eld experiments include those of Karlan and recent examples of clever natural fi eld experiments include those of Karlan and Zinman (2009) , who use variations in how credit is provided in a developing country Zinman (2009), who use variations in how credit is provided in a developing country context to explore tenets of principal-agent theory. Using door-to-door salespeople context to explore tenets of principal-agent theory. Using door-to-door salespeople in Zambia, Ashraf, Berry, and Shapiro (2010) explore how product pricing affects in Zambia, Ashraf, Berry, and Shapiro (2010) explore how product pricing affects not only the quantity purchased, but also whether the product is ultimately used not only the quantity purchased, but also whether the product is ultimately used by the consumer. Finally, Hossain and Morgan (2006) use an Internet natural fi eld by the consumer. Finally, Hossain and Morgan (2006) use an Internet natural fi eld experiment to examine how treatment of shipping and handling charges affects experiment to examine how treatment of shipping and handling charges affects on-line shopping. on-line shopping.
Although my discussion in this section divides experimental studies according Although my discussion in this section divides experimental studies according to whether they are artefactual, framed, or natural fi eld experiments, these lines can to whether they are artefactual, framed, or natural fi eld experiments, these lines can become blurred. Indeed, in , I present a series of fi eld experiments-from become blurred. Indeed, in , I present a series of fi eld experiments-from artefactual to framed to natural-in an actual marketplace to provide an empirical artefactual to framed to natural-in an actual marketplace to provide an empirical framework for disentangling the animus and statistical theories of discrimination. framework for disentangling the animus and statistical theories of discrimination. In some cases, comparing behavior across different kinds of fi eld experiments In some cases, comparing behavior across different kinds of fi eld experiments permits crisp insights into whether behavior is different across the lab and the fi eld, permits crisp insights into whether behavior is different across the lab and the fi eld, and why such differences exist. In List (2006b) , I used a similar approach, parsing and why such differences exist. In List (2006b) , I used a similar approach, parsing the roles of gift exchange and strategic reciprocity in markets to explore whether, the roles of gift exchange and strategic reciprocity in markets to explore whether, and to what extent, fairness concerns affect actual market transactions. and to what extent, fairness concerns affect actual market transactions.
Over the past decade or so, fi eld experiments in economics have matured to Over the past decade or so, fi eld experiments in economics have matured to the point that they now readily 1) measure key parameters to test theory and, when the point that they now readily 1) measure key parameters to test theory and, when the theory is rejected, provide information to inform a new theory; 2) extend to both the theory is rejected, provide information to inform a new theory; 2) extend to both nonprofi t and for-profi t fi rms; 3) aid in bridging laboratory and nonexperimental nonprofi t and for-profi t fi rms; 3) aid in bridging laboratory and nonexperimental data; and 4) inform policymakers. A snapshot of this work is cited and discussed in data; and 4) inform policymakers. A snapshot of this work is cited and discussed in the three papers in this symposium. the three papers in this symposium.
What Happened to Informed Consent? What Happened to Informed Consent?
What issues arise when experimenting with subjects who do not know that What issues arise when experimenting with subjects who do not know that they are part of an experiment? I have discussed this issue elsewhere- List (2008) they are part of an experiment? I have discussed this issue elsewhere- List (2008) and Levitt and List (2009) One of the principle protections devised for participants in studies was volunOne of the principle protections devised for participants in studies was voluntary consent. Voluntary consent required that subjects i) are physically able to tary consent. Voluntary consent required that subjects i) are physically able to provide consent, ii) are free from coercion, and iii) can comprehend the risks and provide consent, ii) are free from coercion, and iii) can comprehend the risks and benefi ts involved in the experiment. In experiments that can affect the physical benefi ts involved in the experiment. In experiments that can affect the physical health of the participants, voluntary consent remains essential. However, the case health of the participants, voluntary consent remains essential. However, the case for voluntary consent in economic experiments is less clear-cut. for voluntary consent in economic experiments is less clear-cut.
For example, consider a study that attempts to measure racism by sending For example, consider a study that attempts to measure racism by sending people of different races but otherwise similar appearance to car dealers and then people of different races but otherwise similar appearance to car dealers and then observing the prices that car dealers offer. The car dealer suffers no physical injury observing the prices that car dealers offer. The car dealer suffers no physical injury from participating in this experiment; indeed, the dealer may forever be unaware of from participating in this experiment; indeed, the dealer may forever be unaware of having participated. Moreover, if the car dealer were aware of the experiment, that having participated. Moreover, if the car dealer were aware of the experiment, that could quite possibly lead to different behavior. In a number of situations, behavior could quite possibly lead to different behavior. In a number of situations, behavior often changes when people know they are being observed (Homan, 1991) . Clearly, often changes when people know they are being observed (Homan, 1991) . Clearly, natural fi eld experiments should be subject to clear-cut and severe ethical oversight. natural fi eld experiments should be subject to clear-cut and severe ethical oversight. In U.S. colleges and universities, there are often Local Research Ethics CommitIn U.S. colleges and universities, there are often Local Research Ethics Committees and Institutional Review Boards to serve as effective advocates for the rights tees and Institutional Review Boards to serve as effective advocates for the rights of subjects. With the benefi t of such oversight, there are valid arguments for not of subjects. With the benefi t of such oversight, there are valid arguments for not making informed consent an ironclad rule in natural fi eld experiments. That said, making informed consent an ironclad rule in natural fi eld experiments. That said, the costs and benefi ts of covert experimentation is not a settled issue and the interthe costs and benefi ts of covert experimentation is not a settled issue and the interested reader should see Dingwall (1980) and Punch (1985) . ested reader should see Dingwall (1980) and Punch (1985) .
The Promise of Field Experiments in Economics The Promise of Field Experiments in Economics
The empirical gold standard in the social sciences is to estimate a causal effect The empirical gold standard in the social sciences is to estimate a causal effect of some action, but amidst the complexity of the real world, this is easier said than of some action, but amidst the complexity of the real world, this is easier said than done. Economists have long worked on approaches that seek to separate cause and done. Economists have long worked on approaches that seek to separate cause and effect in naturally occurring data. A few decades ago, a standard approach was to effect in naturally occurring data. A few decades ago, a standard approach was to use multiple regression analysis in an attempt to hold other factors constant. But use multiple regression analysis in an attempt to hold other factors constant. But economists have now taken to heart the old maxim that "correlation doesn't imply economists have now taken to heart the old maxim that "correlation doesn't imply causation," and have in recent decades sought out a variety of other approaches. causation," and have in recent decades sought out a variety of other approaches.
For example, the instrumental variables approach seeks out a sometimes unexFor example, the instrumental variables approach seeks out a sometimes unexpected source of exogenous variation to disentangle cause and effect. "Natural pected source of exogenous variation to disentangle cause and effect. "Natural experiments" seek out an event or a change in the law that arguably creates experiments" seek out an event or a change in the law that arguably creates exogenous variation in the variable of interest. One typically analyzes changes exogenous variation in the variable of interest. One typically analyzes changes in a population that received the variation compared with changes in another in a population that received the variation compared with changes in another population that didn't, under the assumption that they would have experienced population that didn't, under the assumption that they would have experienced much the same change in the absence of the treatment. A regression discontimuch the same change in the absence of the treatment. A regression discontinuity approach looks for a situation where those immediately above the level of a nuity approach looks for a situation where those immediately above the level of a certain characteristic-perhaps age or income-are treated differently than those certain characteristic-perhaps age or income-are treated differently than those just below that level, and then, based on the assumption that those barely above just below that level, and then, based on the assumption that those barely above the defi ning line are not that different than those barely below the line, looks for the defi ning line are not that different than those barely below the line, looks for whether a discontinuity occurs. Structural modeling can be a powerful approach whether a discontinuity occurs. Structural modeling can be a powerful approach to guide empirical regressions. It's possible to evaluate treatment programs not by to guide empirical regressions. It's possible to evaluate treatment programs not by experimental methods, but by making a statistical adjustment for those who are experimental methods, but by making a statistical adjustment for those who are in the program compared with those outside the program, using the method of in the program compared with those outside the program, using the method of propensity score matching (Rosenbaum and Rubin, 1983) . propensity score matching (Rosenbaum and Rubin, 1983) .
All of these approaches of modeling naturally occurring data, along with others All of these approaches of modeling naturally occurring data, along with others not mentioned here, are quite useful. I do not come to bury econometric studies not mentioned here, are quite useful. I do not come to bury econometric studies based on nonexperimental data, but rather to praise them. As I have argued for over based on nonexperimental data, but rather to praise them. As I have argued for over a decade, my strong belief is that fi eld experiments can usefully complement studies a decade, my strong belief is that fi eld experiments can usefully complement studies based on naturally occurring data and lab data. In this way, fi eld experiments offer based on naturally occurring data and lab data. In this way, fi eld experiments offer another useful set of arrows for the quiver of empirically minded economists. When another useful set of arrows for the quiver of empirically minded economists. When combined with theory, fi eld experiments represent an important and undervalued combined with theory, fi eld experiments represent an important and undervalued approach to further our understanding of economics. approach to further our understanding of economics.
To be sure, we must work carefully when drawing conclusions based on the To be sure, we must work carefully when drawing conclusions based on the results of fi eld experiments. Was the selection of participants into the treatment results of fi eld experiments. Was the selection of participants into the treatment and experimental groups truly random? Do those who are not treated take some and experimental groups truly random? Do those who are not treated take some action as a result of being in the experiment, albeit in the control group, that they action as a result of being in the experiment, albeit in the control group, that they might not otherwise have taken? Is there something about the population being might not otherwise have taken? Is there something about the population being studied-perhaps risk-tolerance or persistence or belief that the treatment worksstudied-perhaps risk-tolerance or persistence or belief that the treatment worksthat warrants caution in generalizing the results to other populations? In the last that warrants caution in generalizing the results to other populations? In the last few years, a lively literature has debated these and other issues that can arise in fi eld few years, a lively literature has debated these and other issues that can arise in fi eld experiments. The reader interested in these debates might begin with Heckman experiments. The reader interested in these debates might begin with Heckman and Smith (1995) and Deaton (2010) , who focus their criticisms largely on framed and Smith (1995) and Deaton (2010) , who focus their criticisms largely on framed fi eld experiments. fi eld experiments.
The papers in this symposium offer a wide sampling of fi eld experimental The papers in this symposium offer a wide sampling of fi eld experimental work in economics as it has been evolving. Along the way, these papers show how work in economics as it has been evolving. Along the way, these papers show how researchers are seeking practical ways to address many of these potential concerns. researchers are seeking practical ways to address many of these potential concerns. In "Mechanism Experiments and Policy Evaluations," Jens Ludwig, Jeffrey R. Kling, In "Mechanism Experiments and Policy Evaluations," Jens Ludwig, Jeffrey R. Kling, and Sendhil Mullainathan discuss how we can learn from doing fi eld experiments and Sendhil Mullainathan discuss how we can learn from doing fi eld experiments in complex policy environments. They emphasize the importance of uncovering in complex policy environments. They emphasize the importance of uncovering the mechanism through which a treatment effect actually occurs-an insight that the mechanism through which a treatment effect actually occurs-an insight that in many cases can be derived from a relatively simple set of fi eld experimental in many cases can be derived from a relatively simple set of fi eld experimental treatments. In "The Role of Theory in Field Experiments," David Card, Stefano treatments. In "The Role of Theory in Field Experiments," David Card, Stefano DellaVigna, and Ulrike Malmendier propose a way of classifying experimental DellaVigna, and Ulrike Malmendier propose a way of classifying experimental studies according to the ways in which they are linked to economic theory, and they studies according to the ways in which they are linked to economic theory, and they provide evidence that as fi eld experiments have become more prominent in top provide evidence that as fi eld experiments have become more prominent in top economics journals, so have explicit theoretical foundations for those experiments. economics journals, so have explicit theoretical foundations for those experiments. In "Field Experiments with Firms," Oriana Bandiera, Iwan Barankay, and Imran In "Field Experiments with Firms," Oriana Bandiera, Iwan Barankay, and Imran Rasul show how fi eld experiments can illuminate a variety of fi rm decisions about Rasul show how fi eld experiments can illuminate a variety of fi rm decisions about methods of employee compensation and competitive strategy. Reading their paper, methods of employee compensation and competitive strategy. Reading their paper, I was struck by how much of the modern-day business school curriculum might I was struck by how much of the modern-day business school curriculum might usefully be explored with the judicious use of fi eld experiments. usefully be explored with the judicious use of fi eld experiments.
Along with their many specifi c lessons, these three papers illustrate the general Along with their many specifi c lessons, these three papers illustrate the general advantages of fi eld experiments. First, fi eld experiments offer a distinctive and new advantages of fi eld experiments. First, fi eld experiments offer a distinctive and new source of empirical evidence, which can then be compared, contrasted, reconciled, source of empirical evidence, which can then be compared, contrasted, reconciled, and eventually intertwined with evidence from nonexperimental and lab methods. and eventually intertwined with evidence from nonexperimental and lab methods. Admittedly, this new experimental evidence will bring its own methodological chalAdmittedly, this new experimental evidence will bring its own methodological challenges, but when the fi eld experiments are well-designed and rooted in economic lenges, but when the fi eld experiments are well-designed and rooted in economic theory, their evidence also has some distinctive strengths. Second, fi eld experiments theory, their evidence also has some distinctive strengths. Second, fi eld experiments offer an immediate opportunity to specify and address the economic question of offer an immediate opportunity to specify and address the economic question of interest, rather than waiting and hoping for a natural event or a cast-iron econointerest, rather than waiting and hoping for a natural event or a cast-iron econometric specifi cation that would allow the researcher to address the issue cleanly. metric specifi cation that would allow the researcher to address the issue cleanly. Consequently, conducting successful fi eld experiments demands a different set Consequently, conducting successful fi eld experiments demands a different set of skills from traditional economic research, including the ability to recognize of skills from traditional economic research, including the ability to recognize opportunities for experimentation hidden amidst everyday phenomena, an underopportunities for experimentation hidden amidst everyday phenomena, an understanding of experimental design, and the interpersonal skills to manage what are standing of experimental design, and the interpersonal skills to manage what are often a complex set of relationships involving parties to an experiment. Finally, often a complex set of relationships involving parties to an experiment. Finally, fi eld experiments offer economists the possibility of an improved connection fi eld experiments offer economists the possibility of an improved connection from economic theory and empirical evidence to the real world, built on a deeper from economic theory and empirical evidence to the real world, built on a deeper contextual understanding of real-world issues and institutions. contextual understanding of real-world issues and institutions.
How Do I Get Started? How Do I Get Started?
The idea of carrying out a fi eld experiment may seem daunting. It means The idea of carrying out a fi eld experiment may seem daunting. It means visiting a market or a fi rm that you may not know well, introducing yourself, and visiting a market or a fi rm that you may not know well, introducing yourself, and fi guring out how to randomize important economic variables within a possibly fi guring out how to randomize important economic variables within a possibly complex situation. You must brace yourself for possible pitfalls along the way. complex situation. You must brace yourself for possible pitfalls along the way. Here, I offer 14 tips for improving your chances of executing successful fi eld Here, I offer 14 tips for improving your chances of executing successful fi eld experiments. experiments.
Use economic theory to guide your design and as a lens to interpret your Use economic theory to guide your design and as a lens to interpret your fi ndings. fi ndings.
Economic theory is portable; empirical results in isolation offer only limited Economic theory is portable; empirical results in isolation offer only limited information about what is likely to happen in a new setting. Together, however, information about what is likely to happen in a new setting. Together, however, theory and experimental results provide a powerful guide to situations heretofore theory and experimental results provide a powerful guide to situations heretofore unexplored. Experimental results are most generalizable when they are built on unexplored. Experimental results are most generalizable when they are built on tests of economic theory. tests of economic theory.
2.
Be an expert about the market that you are studying. 2. Be an expert about the market that you are studying. This is perhaps the most important insight that I have gained over my nearly This is perhaps the most important insight that I have gained over my nearly 20 years of running fi eld experiments. As a sports card dealer running natural fi eld 20 years of running fi eld experiments. As a sports card dealer running natural fi eld experiments in the early 1990s, I needed to understand the inner workings of the experiments in the early 1990s, I needed to understand the inner workings of the market-to have detailed knowledge of the underlying motivations of the actors in market-to have detailed knowledge of the underlying motivations of the actors in the market: buyers, sellers, third-party certifi ers, and organizers. My past experience the market: buyers, sellers, third-party certifi ers, and organizers. My past experience with this market was quite benefi cial in crafting designs in which the incentives with this market was quite benefi cial in crafting designs in which the incentives would be understood and interpreted correctly, and also in generating alternative would be understood and interpreted correctly, and also in generating alternative hypotheses and understanding how to interpret the experimental data. hypotheses and understanding how to interpret the experimental data.
Have a proper control group. Have a proper control group.
Experimentation is ubiquitous. Wherever I go to set up research-across profi t Experimentation is ubiquitous. Wherever I go to set up research-across profi t and nonprofi t fi rms, federal and local government agencies, school districts, Chinese and nonprofi t fi rms, federal and local government agencies, school districts, Chinese manufacturing plants, and trading pits-I see that everyone already experiments. manufacturing plants, and trading pits-I see that everyone already experiments. Unfortunately, what is common across all of these venues is that the experimenter Unfortunately, what is common across all of these venues is that the experimenter rarely has a proper control group to compare results with the treated group. In rarely has a proper control group to compare results with the treated group. In nearly all cases, the comparison or control group is ill-conceived-past behavioral nearly all cases, the comparison or control group is ill-conceived-past behavioral patterns or current behavioral patterns from a different population are used as a patterns or current behavioral patterns from a different population are used as a control group. Doing this is like neutering control group. Doing this is like neutering homo experimentalis. .
Obtain suffi cient sample sizes. Obtain suffi cient sample sizes.
One prominent reason why fi eld experiments fail is that they were ill-powered One prominent reason why fi eld experiments fail is that they were ill-powered from the beginning. This stems from the fact that experimentalists do not pay from the beginning. This stems from the fact that experimentalists do not pay enough attention to the power of the experimental design-whether it be that enough attention to the power of the experimental design-whether it be that clustering was not accounted for or other potential nuances were ignored. Indeed, clustering was not accounted for or other potential nuances were ignored. Indeed, beyond that, one of the fi rst questions I am always asked when I meet to obtain an beyond that, one of the fi rst questions I am always asked when I meet to obtain an initial agreement to run a fi eld experiment is: "How many people do we need for initial agreement to run a fi eld experiment is: "How many people do we need for the experiment?" To respond, "It depends on the variance of the sample," is inapthe experiment?" To respond, "It depends on the variance of the sample," is inappropriate. Rather, you should place sample sizes in the language of standardized propriate. Rather, you should place sample sizes in the language of standardized effect sizes. For example, I tell the local school superintendant that if we want to effect sizes. For example, I tell the local school superintendant that if we want to detect a quarter of a standard deviation treatment effect, we need 256 observations detect a quarter of a standard deviation treatment effect, we need 256 observations in treatment and 256 in control. Of course, the superintendant does not typically in treatment and 256 in control. Of course, the superintendant does not typically understand what a quarter of a standard deviation is, so I complement that stateunderstand what a quarter of a standard deviation is, so I complement that statement with something along the lines of "That is in the neighborhood of one-half of ment with something along the lines of "That is in the neighborhood of one-half of the black/white achievement gap." the black/white achievement gap." 5. Have a champion within the organization-the higher up the better. 5. Have a champion within the organization-the higher up the better.
Making the experiment a "we" project instead of an "us versus them" pursuit as Making the experiment a "we" project instead of an "us versus them" pursuit as early as possible is critical. This may be the most important element to having a fi eld early as possible is critical. This may be the most important element to having a fi eld experiment actually completed. Within fi rms, having the chief executive offi cer experiment actually completed. Within fi rms, having the chief executive offi cer behind the research is optimal; if the chief executive offi cer is not your champion, behind the research is optimal; if the chief executive offi cer is not your champion, then try to obtain the help of the chief information offi cer, chief strategy offi cer, then try to obtain the help of the chief information offi cer, chief strategy offi cer, or a comparable person. Within school districts, the superintendant or at least the or a comparable person. Within school districts, the superintendant or at least the school principal must be at your side. You may not get much in-person help from school principal must be at your side. You may not get much in-person help from these champions; the point is, they have the wherewithal to make others in the these champions; the point is, they have the wherewithal to make others in the organization more likely to help. organization more likely to help.
Understand organizational dynamics. Understand organizational dynamics.
In every venue that I have worked, someone seemingly was put there to halt In every venue that I have worked, someone seemingly was put there to halt my efforts. I call this the "Adam" effect because in two fi rms, my nemesis was actumy efforts. I call this the "Adam" effect because in two fi rms, my nemesis was actually named Adam! This person, who is typically smart but insecure, will key in on ally named Adam! This person, who is typically smart but insecure, will key in on potential vulnerabilities and will attempt to thwart your efforts at every turn. I have potential vulnerabilities and will attempt to thwart your efforts at every turn. I have found that in just about every case, it is better to be collegial and seek to turn this found that in just about every case, it is better to be collegial and seek to turn this person to your side rather than buck horns continuously. Insiders always have a way person to your side rather than buck horns continuously. Insiders always have a way to stop your fi eld experiment or to make it so costly that you will want to halt the to stop your fi eld experiment or to make it so costly that you will want to halt the experiment yourself. experiment yourself.
7.
Organizations that have "skin in the game" are more likely to execute your 7. Organizations that have "skin in the game" are more likely to execute your design and use your results to further organizational objectives. design and use your results to further organizational objectives.
One interesting feature of fi eld experiments is that when the organization has One interesting feature of fi eld experiments is that when the organization has invested resources-even if they are sunk costs-the organization is more likely invested resources-even if they are sunk costs-the organization is more likely to complete the project. This spills over to how they use your results afterwards, to complete the project. This spills over to how they use your results afterwards, too. I have found, across fi rms and agencies, that my results are more likely to be too. I have found, across fi rms and agencies, that my results are more likely to be considered useful and implemented if the organization has invested resources to considered useful and implemented if the organization has invested resources to help execute the experiment. I suspect this result is not because the research is help execute the experiment. I suspect this result is not because the research is "better" in some way due to the resource investment of the organization. Perhaps "better" in some way due to the resource investment of the organization. Perhaps the organization believes the results are more "trustworthy" or they must make use the organization believes the results are more "trustworthy" or they must make use of them because they have paid to obtain the information. of them because they have paid to obtain the information.
8. Run the fi eld experiment yesterday rather than tomorrow. 8. Run the fi eld experiment yesterday rather than tomorrow.
My curriculum vitae would double in length if I could turn back the clock and My curriculum vitae would double in length if I could turn back the clock and execute all my planned fi eld experiments two weeks before their planned execuexecute all my planned fi eld experiments two weeks before their planned execution. Sometimes, there are the "cold feet" cancellations. In other cases, the fi eld tion. Sometimes, there are the "cold feet" cancellations. In other cases, the fi eld experiment is cancelled because the chief executive offi cer is fi red, your project experiment is cancelled because the chief executive offi cer is fi red, your project manager is shipped to the Venezuelan offi ce, your insider goes on personal leave manager is shipped to the Venezuelan offi ce, your insider goes on personal leave because his wife becomes ill, or a nemesis fi nally succeeds in sabotaging your efforts. because his wife becomes ill, or a nemesis fi nally succeeds in sabotaging your efforts.
9. Change the nature of the discussion of the cost of the experiment. 9. Change the nature of the discussion of the cost of the experiment.
An aspect of potential fi eld experiments salient to partners is the burden An aspect of potential fi eld experiments salient to partners is the burden of their cost. After the query concerning sample sizes, the next question will of their cost. After the query concerning sample sizes, the next question will concern cost-Adam will be sure to mention it. Your task is to enlighten such concern cost-Adam will be sure to mention it. Your task is to enlighten such efforts with basic economic arguments. For instance, when a nemesis claims efforts with basic economic arguments. For instance, when a nemesis claims that this experiment will cost the fi rm too much money, I often respond that that this experiment will cost the fi rm too much money, I often respond that we are "costing" the fi rm too much money by we are "costing" the fi rm too much money by not experimenting. Every minute experimenting. Every minute that passes wherein the organization does not know the elasticity of demand, that passes wherein the organization does not know the elasticity of demand, whether its ads are really working, or the effectiveness of dollars spent on teacher whether its ads are really working, or the effectiveness of dollars spent on teacher resources, is money lost. When an organization understands the opportunity resources, is money lost. When an organization understands the opportunity cost of time-of not yet using fi eld experiments to maximize feedback-you cost of time-of not yet using fi eld experiments to maximize feedback-you have effectively reversed the cost argument in your favor. Indeed, in many cases I have effectively reversed the cost argument in your favor. Indeed, in many cases I have worked on, there was actually a prospect of making money have worked on, there was actually a prospect of making money during the experithe experiment and so producing a double dividend. ment and so producing a double dividend. You typically gain entrance into an organization because it is having problems. You typically gain entrance into an organization because it is having problems. People in organizations know that they are facing problems, and they may not People in organizations know that they are facing problems, and they may not welcome an outsider-especially one who claims to arrive with all of the answers. welcome an outsider-especially one who claims to arrive with all of the answers. And of course, economists often do And of course, economists often do not have the correct answers to the organizahave the correct answers to the organization's most pressing challenges. Admitting this up front, while adding that you have tion's most pressing challenges. Admitting this up front, while adding that you have the the tools to learn about the answers in a partnership with them, goes a long way to learn about the answers in a partnership with them, goes a long way towards ensuring long-term success. For example, within education circles, I readily towards ensuring long-term success. For example, within education circles, I readily admit that I do not know the education production function; but I emphasize that admit that I do not know the education production function; but I emphasize that I have tools that will help us discover aspects of it. I have tools that will help us discover aspects of it.
11. Be open to running experiments that might not provide high-powered research 11. Be open to running experiments that might not provide high-powered research fi ndings in the short run. fi ndings in the short run.
Organizations are often wary of giving an economist carte blanche to randomize Organizations are often wary of giving an economist carte blanche to randomize some variable of interest-and justifi ably so! Sometimes getting your foot in the door some variable of interest-and justifi ably so! Sometimes getting your foot in the door by conducting experiments that are not intellectually satisfying can lay the groundby conducting experiments that are not intellectually satisfying can lay the groundwork for much more intellectually interesting exogenous variation in the future. In work for much more intellectually interesting exogenous variation in the future. In this way, the original experiments represent a long-term investment in building the this way, the original experiments represent a long-term investment in building the trust of the organization. trust of the organization.
12. Don't be captured by the organization. 12. Don't be captured by the organization.
Of course, tip no. 11 can be pushed too far. An organization may wish to focus Of course, tip no. 11 can be pushed too far. An organization may wish to focus on experiments that have a high private return to the organization, but a lower on experiments that have a high private return to the organization, but a lower social return for the research community. To do so, it may seek to limit the number social return for the research community. To do so, it may seek to limit the number of interesting treatments that can be employed. In addition, it may wish to have the of interesting treatments that can be employed. In addition, it may wish to have the power to block publication of certain fi ndings-especially fi ndings that support a power to block publication of certain fi ndings-especially fi ndings that support a negative interpretation of some kind. These issues are rarely black-and-white, and negative interpretation of some kind. These issues are rarely black-and-white, and there is often some room for compromise between the agendas of the researcher there is often some room for compromise between the agendas of the researcher and the organization. But independent researchers will also have to defi ne for and the organization. But independent researchers will also have to defi ne for themselves the lines that should not be crossed so their research goals are not overly themselves the lines that should not be crossed so their research goals are not overly limited by the organization. limited by the organization.
Understand fairness concerns. Understand fairness concerns.
As my fi eld experimental work has taken me deeper into the public policy As my fi eld experimental work has taken me deeper into the public policy world, I am more often met with fairness concerns. The line of argument is that it is world, I am more often met with fairness concerns. The line of argument is that it is not fair to only give a fraction of the population a potentially benefi cial treatment. not fair to only give a fraction of the population a potentially benefi cial treatment. While I am sympathetic to this line of reasoning, it is ultimately fl awed. First of all, While I am sympathetic to this line of reasoning, it is ultimately fl awed. First of all, it only considers contemporaneous trade-offs. One could easily argue that it is not it only considers contemporaneous trade-offs. One could easily argue that it is not fair to future generations to bypass learning opportunities that could make them fair to future generations to bypass learning opportunities that could make them better off. I am personally glad that earlier generations executed experiments to better off. I am personally glad that earlier generations executed experiments to determine the effi cacy of promising drugs so that today my father's heart condidetermine the effi cacy of promising drugs so that today my father's heart condition can be treated appropriately. Second, even if one insists on everyone receiving tion can be treated appropriately. Second, even if one insists on everyone receiving treatment, it remains possible to execute an experiment whereby people receive treatment, it remains possible to execute an experiment whereby people receive treatment in waves over time. treatment in waves over time.
14. Always obtain IRB approval. 14. Always obtain IRB approval.
Local example, researchers in the social sciences must rely largely on their own principles. In those cases, I urge the social sciences must rely largely on their own principles. In those cases, I urge the researcher to follow, as closely as possible, strict guidelines that protect the the researcher to follow, as closely as possible, strict guidelines that protect the rights of experimental subjects. rights of experimental subjects.
Conclusion Conclusion
When economists are struggling to understand a key causal connection or When economists are struggling to understand a key causal connection or an important structural parameter or the effects of a change in business practice an important structural parameter or the effects of a change in business practice or public policy, they have long used this semiautomatic approach: write down a or public policy, they have long used this semiautomatic approach: write down a theoretical model and start looking for available naturally occurring data. To econotheoretical model and start looking for available naturally occurring data. To economists, "fi eld research" has often meant chatting with the cab driver on the way from mists, "fi eld research" has often meant chatting with the cab driver on the way from the airport to another academic seminar. But more and more empirical economists the airport to another academic seminar. But more and more empirical economists are opening their eyes and searching for situations and questions in which a fi eld are opening their eyes and searching for situations and questions in which a fi eld experiment might offer a feasible and desirable approach. experiment might offer a feasible and desirable approach.
As I have noted elsewhere, fi eld experiments represent a unique manner in As I have noted elsewhere, fi eld experiments represent a unique manner in which to obtain data because they force the researcher to understand everyday which to obtain data because they force the researcher to understand everyday phenomena, many of which we stumble upon frequently. Merely grasping the phenomena, many of which we stumble upon frequently. Merely grasping the interrelationships of factors in fi eld settings is not enough, however, as the fi eld interrelationships of factors in fi eld settings is not enough, however, as the fi eld experimenter must then seek to understand more distant phenomena that have the experimenter must then seek to understand more distant phenomena that have the same underlying structure. Until this is achieved, one cannot reap the true rewards same underlying structure. Until this is achieved, one cannot reap the true rewards of fi eld experimentation. I hope that this symposium furthers economists' usage of of fi eld experimentation. I hope that this symposium furthers economists' usage of the fi eld experimental method. the fi eld experimental method.
